The interaction of M51 with its companion NGC 5195 has been investigated with a spherical-polar grid code, where both components are described by self-gravitating star+gas disks embedded in analytical halo potentials. An extended survey was performed with various encounter geometries and companion masses, for relative orbits constrained by the components' observed separation and velocity difference. As analytical halos were used, these models describe only the current orbit. These calculations were thus complemented by live-halo experiments, in order to study the long-term orbital evolution due dynamical friction.
. Example of multiple encounter model including live halo for M51. Companion disk is ignored while its total mass is 0.55 times the mass within M51's visible disk. Extended halo of M51 contains 2 times the visible mass.
Some morphological details are also better matched in the multiple encounter model. For example, the faint plumes associated to NGC 5195 show up in the observed east-west direction. Elmegreen (1989) first pointed out that the 'kink' in the northern arm of M51 is more pronounced than in the southern arm. This 'kink' in our simulations develops during the latest encounter. It is a place of vigorous star formation (Greenwalt et al., 1998) , consistent with recent perturbation.
In live halo simulations the companion was followed through several disk plane crossings, taking place at successively shorter distances due to shrinking of the orbit by dynamical friction. Inspite of the long tidal history the present morphology of M51 with its most important observed kinematical properties is well matched (Figure 1) , provided that the previous, more distant perturbations have been weak enough so that their effects have been overhelmed by the recent encounters.
